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INTRODUÇÃO
# F#*>M4)&%#7-*>(4,0I8-)=*#=,>&8)8()N&%#%0#(0*#+*&#*>M4)&%&#1M&)=*&#2*-*#*#=*-*=8%-)O*-
PQ,#+%#(0#&,4,.#8*>8,#2*-*#R>&#8*S,>T0)=,&#=,0,#2*-*#*U*4)*PQ,#+%#&(*#=*2*=)+*+%#+%#(&,#
%#+%#&%(#0*>%;,# V4(8%.#!WXY"?#F2%&*-#+)&&,.#2-,14%0*&#0%8,+,4Z7)=,&#8[0#&)+,#4%U*>8*+,&.#
%0# E(>PQ,#+%#,#0I8,+,# 8-*+)=),>*4# 8%-# &)+,#,-)7)>*40%>8%#+%&%>U,4U)+,#2*-*#2*\&%&# =,0#
&,4,&#+%#=*-*=8%-\&8)=*&#%#*01)%>8%&#+%#E,-0*PQ,#1*&8*>8%#+)U%-&,&#+,#]-*&)4# ^,>*7%00*.#
A__D"?#/>8-%#%4%&.#2-,14%0*&#+%#+)&2%-&Q,#%0#9*8,&&,4,&.#%&2%=)*40%>8%#,&#0*)&#,S\+)=,&.#
=(;,&#2-,=%+)0%>8,&#*>*4\8)=,&#%>=,>8-*0N&%#*8(*40%>8%#%0#E*&%#+%#-%U)&Q,?
# F# *>M4)&%# 7-*>(4,0I8-)=*# =,02-%%>+%# *&# &%7()>8%&# %8*2*&`# 2-IN8-*8*0%>8,&.# +)&-
2%-&Q,.#&%2*-*PQ,#%#'(*>8)R=*PQ,?#F#+)&2%-&Q,#I#*#%8*2*#0*)&#=-)8)=*#+*#*>M4)&%#7-*>(4,0I-
8-)=*?#F#0%&0*#8%0#'(%#&%-#%R=)%>8%#2*-*#+%&*7-%7*-#%#0*>8%-#&%2*-*+*&#*&#2*-8\=(4*&#+,#
&,4,#*,#4,>7,#+%#8,+*#*>M4)&%?#a%&&%#&%>8)+,.#*&&,=)*N&%#*#+)&2%-&Q,#E\&)=*# *7)8*PQ,#-M2)+*#
,(#4%>8*"#=,0#*#+)&2%-&Q,#'(\0)=*.#(8)4)O*>+,#+)&2%-&*>8%&#'(\0)=,&?
# /0#7%-*4.#,&#&,4,&#8-,2)=*)&#0*)&#)>8%02%-)O*+,&.#2,1-%&#%0#>(8-)%>8%&#%#M=)+,&# 2b#
c#K.K"#*2-%&%>8*0#>*#0)>%-*4,7)*#+*#E-*PQ,#*-7)4*.#2-%+,0\>),#+%#0)>%-*)&#+%#=*-7*#U*-)MU%4#
+%2%>+%>8%#+%#2b.#8*)&#=,0,#ZS)+,&#+%#E%--,#%#+%#*4(0\>),#%#=*(4)>)8*.#*4I0#+%#&(1&8d>=)*&#
5e0)=*&?#$,-8*>8,.#I#>%=%&&M-),#%4%U*-#,#2b#+*#&,4(PQ,#*=)0*#+,#2,>8,#+%#=*-7*#O%-,# $fg"#
+,#&,4,.#2*-*#'(%#&%#E,-0%0#=*-7*&#>%7*8)U*&.#E*U,-%=%>+,#*#+)&2%-&Q,?#F4I0#+)&&,.#+%U%0N
&%#&(1&8)8()-.#>,#=,024%S,#+%#8-,=*.#=M8),>&#0*)&#h,=(4*>8%&# F4Di.#f*Ai"#2,-#(0#=M8),>#
+)&2%-&*>8%.#=,0,#,#&Z+),?#/&8%#%4%0%>8,#2,&&()#0*),-#-*),#)T>)=,#5)+-*8*+,.#,#'(%#E*U,-%=%#
*#%S2*>&Q,#+*#+(24*#=*0*+*#+)E(&*#%.#*&&)0.#*#+)&2%-&Q,#+*#E-*PQ,#*-7)4*?#
# j#+)&2%-&*>8%#0*)&#)>+)=*+,#2*-*#*#*>M4)&%#7-*>(4,0I8-)=*#+%#&,4,&#>,#]-*&)4#8%0#&)+,#
,#5)+-ZS)+,#+%#&Z+),?#$,-I0.#%0#&,4,&#8-,2)=*)&#1-*&)4%)-,&#'(%#*2-%&%>8*0#2b#0*)&#%4%U*+,#
 2b#k#Y._".#2,+%0#,=,--%-#*48,&#8%,-%&#+%#=M8),>&#h,=(4*>8%&#=,0,#=M4=),#%#0*7>I&),.#%#,#
2-%+,0\>),#+%#0)>%-*)&#A`!#+%#=*-7*#2%-0*>%>8%#>*#E-*PQ,#*-7)4*.#=,0,#*&#%&0%=8)8*&?#a%&8%#
=*&,.#,#+)&2%-&*>8%#0*)&#)>+)=*+,#+%U%-)*#&%-#,#5%S*0%8*E,&E*8,#+%#&Z+),?#j1&%-U*N&%#%>8Q,.#
'(%#,#+)&2%-&*>8%#'(\0)=,#*#&%-#(&*+,#+%2%>+%#+,#&,4,.#*,#=,>8-M-),#+,#%&8*1%4%=)0%>8,#+%#
(0#e>)=,#+)&2%-&*>8%#2*-*#&%-#(8)4)O*+,#>*#-,8)>*#+,&#4*1,-*8Z-),&#+%#E\&)=*#+,#&,4,#>,#2*\&?#
a,#=*&,#+,&#&,4,&#*0*OT>)=,&.#>,U,&#+%&*R,&#&%#*2-%&%>8*0.#>*#0%+)+*#%0#'(%#&,4,&#=,0#
=*-*=8%-\&8)=*&#2%=(4)*-%&# &Q,#+%&=-)8,&.# ,&#'(*)&# >%=%&&)8*0#>,U,&# 8%&8%&# %#U*4)+*PQ,#+,&#
0I8,+,&?#a%&&%#&%>8)+,.#-%&&*48*N&%#'(%#&Q,#%&=*&&,&#,&#%&8(+,&#+%#+)&2%-&Q,#2*-*#)>+)=*-#,#
+)&2%-&*>8%#0*)&#*+%'(*+,.#2*-8)=(4*-0%>8%#2*-*#,&#&,4,&#+,#F=-%?
# a,#/&8*+,#+,#F=-%.# *# )>h([>=)*#+%#0*8%-)*)&#+%#,-)7%0#+%-)U*+,&#+%# &%+)0%>8,&#
andinos, potencialmente mais ricos e complexos que os materiais mais intemperizados do 
]-*&)4#=%>8-*4.#%S)7%#(0*#*1,-+*7%0#0*)&#=*(8%4,&*#+,#(&,#+,#0I8,+,#2*+-Q,.#*#*>M4)&%#=-)-
8%-),&*#+,&#-%&(48*+,&#%#*#U%-)R=*PQ,#+*#%U%>8(*4#>%=%&&)+*+%#+%#*+*28*Pl%&#%m,(#*;(&8%&#>,#
0I8,+,#+%#*>M4)&%#7-*>(4,0I8-)=*?
a%&&%#%&8(+,#E,)#(8)4)O*+*#*#*>M4)&%#7-*>(4,0I8-)=*#=,>U%>=),>*4.#=,0#*+*28*Pl%&#2-,2,&8*&#
2*-*#*#2*+-,>)O*PQ,#+,#0I8,+,# +)&2%-&Q,#2,-#*7)8*PQ,#4%>8*#%#2)2%8*7%0#+%#&)48%#i#*-7)4*"?#
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H,-*0#8*01I0#8%&8*+*&#,(8-*&#&,4(Pl%&#%#*U*4)*+*#*#%R=)[>=)*#+%&8*&#>*#+)&2%-&Q,#+,&#&,4,&#
+*#no#Bff.#>,#/&8*+,#+,#F=-%?
j#%&8(+,#E,)#+)U)+,#%0#+(*&#2*-8%&#2*-*#E*=)4)8*-#*#=,02-%%>&Q,?
 !"#$%&%'%!()*+,$%-"!(.*/01#"+2!%2/(3$(2+/(!*
MATERIAL E MÉTODOS
# F#*>M4)&%#7-*>(4,0I8-)=*#E,)#%E%8(*+*#=,>E,-0%#,&#2-,=%+)0%>8,&#+%&=-)8,&#%0#+%8-
*45%#*#&%7()-.#=,0#1*&%#>,#0I8,+,#,-)7)>*4# p%88,-).#!WYW@#/01-*2*.#!WWq"#%#=,0#0,+)R=*-
Pl%&#&(7%-)+*&#%#%0#E*&%#+%#*2-,U*PQ,#>*#-%U)&Q,#+,#0I8,+,# B()O.#A__K"?
# F&#*0,&8-*&#+*#8%--*#R>*#&%=*#*,#*-.#=,4%8*+*&#'(*>+,#+*#+%&=-)PQ,#%#2-%2*-*PQ,#+,&#
2%-R&#2*-*#*#no#Bff.#E,-*0#&%2*-*+*&#%0#+(*&#E-*Pl%&.#(0*#2*-*#*#*>M4)&%#2-,2-)*0%>8%#
+)8*#%#,(8-*#2*-*#+%8%-0)>*PQ,#+*#(0)+*+%#%#=,--%PQ,#+,#U*4,-#+*#0*&&*#)>)=)*4#2%4,#E*8,-#H#
 =,>E,-0%#+%&=-)PQ,#>*#L*1%4*#!"?#H,-*0#(&*+,&#!_#7-*0*&#+%#LH6F#2*-*#*#+%8%-0)>*PQ,#+*#
(0)+*+%#%0#%&8(E*#*#!_Krf.#2,-#AJ#5,-*&#%#AK#7-*0*&#+*#LH6F#2*-*#*#*>M4)&%#7-*>(4,0I-
8-)=*?#/&&*&#*0,&8-*&.#2%&*+*&#%0#1*4*>P*#*>*4\8)=*.#E,-*0#=,4,=*+*&#%0#7*--*E*&#+%#U)+-,.#
&%>+,#*#&%7()-#*+)=),>*+,#,#+)&2%-&*>8%#a*jb#!#3.#%#!__#04#+%#M7(*#+%),>)O*+*?#F&#7*--
-*E*&#E,-*0#=,4,=*+*&#2*-*#*7)8*-#%0#*7)8*+,-#+,#8)2,#s*7>%-.#+%#*7)8*PQ,#4%>8*# K_#-20".#
2,-#!Y#5,-*&?#/0#&%7()+*#E,)#&%2*-*+*#*#E-*PQ,#*-%)*#%0#2%>%)-*#+%#_._KD#00.#*8-*UI&#+%#
4*U*7%0#=,0#M7(*?#L,+*#*#&(&2%>&Q,#E,)#=,4,=*+*#%0#=)4)>+-,#+%#&%+)0%>8*PQ,#%#,#U,4(0%#
=,024%8*+,#2*-*#(0# _!"#4)8-,?#$*-*#*#=,4%8*#+,#&)48%#i#*-7)4*#E,)#%E%8(*+*#*#*7)8*PQ,#=,>&8*>8%#
+*#&(&2%>&Q,#2,-#0%),#+%#*7)8*+,-#0*7>I8)=,#=,0#*#1*--*#)0*>8*+*#0%-7(45*+*#>,#=)4)>+-,?#
F2Z&#5,0,7%>%)O*PQ,#+*#&(&2%>&Q,.#E,)#=,4%8*+*#2,-#0%),#+%#2)2%8*# !_#04"#(0*#*4\'(,8*#
2*-*#&)48%#i#*-7)4*.#'(%#%>8Q,#E,)#4%U*+*#2*-*#&%=*-#%0#%&8(E*?#F#&%7()-.#*#&(&2%>&Q,#E,)#+%-
)S*+*#%0#-%2,(&,#2%4,#8%02,#=*4=(4*+,#=,>E,-0%#*#9%)#+%#68,t%&.#*;(&8*+*#2*-*#*#8%02%-*-
8(-*#+,#4*1,-*8Z-),?#H,)#%>8Q,#=,4%8*+*#*4)'(,8*#+*#&(&2%>&Q,#2*-*#'(*>8)R=*-#*-7)4*.#8,0*+*#
=,0#2)2%8*#*#K#=0#+%#2-,E(>+)+*+%#+,#8,2,#+,#4)'()+,#>,#=)4)>+-,#+%#&%+)0%>8*PQ,.#&%>+,#
%&8*#4%U*+*#2*-*#&%=*-#%0#%&8(E*?#F&#*0,&8-*&#&%=*&#E,-*0#2%&*+*&#%0#1*4*>P*#*>*4\8)=*#%#,&#
-%&(48*+,&#=*4=(4*+,&#2,-#0%),#+%#24*>)45*#%4%8-T>)=*?
# j&# -%&(48*+,&# E,-*0#*;(&8*+,&#2*-*#!__u#2%4*#+)U)&Q,#+,#U*4,-#,18)+,#2%4*# &,0*#
+*&#E-*Pl%&.#=,0#*#-%+)&8-)1()PQ,#2-,2,-=),>*4#+,&#U*4,-%&?#aQ,#E,-*0#E%)8*&#-%2%8)Pl%&#%0#
E(>PQ,#+*#2%'(%>*#'(*>8)+*+%#+%#0*8%-)*4#+%#&,4,&.#%S=%8,#2*-*#+(*&#*0,&8-*&#'(%#E,-*0#
*>*4)&*+*&#%0#8-)24)=*8*#2*-*#&%#*U*4)*-#*#U*-)d>=)*#+,&#-%&(48*+,&?#H,-*0#0%+)+,&#8*01I0#,#
2b#%0#M7(*# -%4*PQ,#!`A.K"#%#*#+%>&)+*+%#+%#2*-8\=(4*#2%4,#0I8,+,#+,#2)=>T0%8-,?
RESULTADOS E DISCUSSÃO
# j&#2%-R&#*2-%&%>8*0#(0*#7-*>+%#U*-)*1)4)+*+%#>*#7-*>(4,0%8-)*.#=5*0*>+,#*#*8%>-
PQ,#,&#%4%U*+,&#8%,-%&#+%#&)48%#+%#*47(>&#2%-R&.#=,0,#,#Ff#v#$_q#,(#,#Ff#v#$_X?#j&#-%&(48*-
+,&#&Q,#*2-%&%>8*+,&#>*&#H)7(-*&#!#*#K#%0#E(>PQ,#+*#2-,E(>+)+*+%#+,&#5,-)O,>8%&#>,&#2%-R&?
# F&#8-*>&)Pl%&#+%#5,-)O,>8%&#+%&=-)8*&#>,#=*02,#R=*0#%U)+%>8%&#8*01I0#>%&8*&#R7(-
-*&.#=,0,#*#8-*>&)PQ,#/Am]5#>,#2%-R4#Ff#v#$_!.#*#8-*>&)PQ,#]Fm]8!#>,#Ff#v#$_K.#*#8-*>&)PQ,#
]8!m]8A#>,#Ff#v#$_J#,(#*#8-*>&)PQ,#]Fm]8#>,#Ff#v#$!!?#w#=4*-*#*#(>)E,-0)+*+%#+,#2*+-Q,#
4*8,&&Z4)=,# ]x"#+,#2%-R4#Ff#v#$_A.#*&&)0#=,0,#*#8-*>&)PQ,#0*)&#&(*U%#>,#F-7)&&,4,#Ff#v#
$_Y?#j&#=,>8*8,&#=,0#,#0*8%-)*4#+%#,-)7%0#+,&#&,4,&#>,#5,-)O,>8%#f#&%#+%&8*=*0#>,&#2%-R&#
Ff#v#$_q.#Ff#v#$_X#%#Ff#v#$!_?
CM#,#%4%U*+,#8%,-#+%#&)48%#>,#2%-R4#Ff#v#$_q#2,+%#&%-#+%U)+,#*#)>%R=)[>=)*#+*#+)&2%-&Q,#2%4*#
&,4(PQ,#+%#a*jb.#(&*+*#>%&&*#%8*2*.#,#'(%#&%#=,*+(>*#=,0#,&#-%&(48*+,&#,18)+,&#>,#8%&8%#
+%#+)&2%-&*>8%&#>*#2*-8%#A#+%&&%#8-*1*45,.#%#2,+%#8%-#,=,--)+,#8*01I0#>,&#+%0*)&#2%-R&?#j(#
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4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
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*)>+*#2,+%#5*U%-#+%&=,>8)>()+*+%#%>8-%#,&#5,-)O,>8%&#>,&#2%-R&#,(#+,#2-Z2-),#0*8%-)*4#+%#
,-)7%0.#*#&%-#=,>R-0*+*#2%4,&#+*+,&#+%#7%,'(\0)=*?#F&#8-)24)=*8*&#+%#+(*&#*0,&8-*&# L*1%4*#
A"#*2-%&%>8*-*0#1*)S,#+%&U),#2*+-Q,#%>8-%#&(1*0,&8-*&.#)>+)=*>+,#)>=%-8%O*#-%+(O)+*.#*2%-
sar do teor geral elevado do silte indicar a necessidade de ajuste do método para esses solos, 
=,>E,-0%#U)&8,#>,&#8%&8%&#+%#&,4(Pl%&#+)&2%-&*>8%&# $*-8%#A"?
 Os resultados obtidos para a densidade de partículas indicam tendência geral de va-
4,-%&#0%>,-%&#'(%#,#U*4,-#8,0*+,#=,0,#+%>&)+*+%#+%#-%E%-[>=)*#>*#9%)#+%#68,t%&.#+%#A.YK#
37#0ND# H)7(-*#Y"?#/&8%#-%&(48*+,#2,+%#&%-#+%U)+,#y# )>h([>=)*#+*#0*8I-)*#,-7d>)=*#,(#*#
*7-%7*+,&# %# =,>=-%Pl%&# =,0#2,-,&)+*+%#,=4(&*#,(# *)>+*#0%>,-#+%>&)+*+%#+*&#2*-8\=(4*&#
0)>%-*)&# '(%# E,-0*0#,# &,4,?#F2%>*&# ,&# 2%-R&#Ff#v#$_!.#Ff#v#$_A.#Ff#v#$_J# %#Ff#v#
$_K#8)U%-*0#=,02,-8*0%>8,#2-ZS)0,#+,&#2%-R&#+%#&,4,&#=,0(0%>8%#,1&%-U*+,&#%0#,(8-*&#
-%7)l%&#+,#]-*&)4?
CONCLUSÕES
# j&#-%&(48*+,&#+*&#*>M4)&%&#7-*>(4,0I8-)=*&#%&8Q,#=,%-%>8%&#=,0#*&#+%&=-)Pl%&#0,--
E,4Z7)=*&#+,&#2%-R&?#j&#-%&(48*+,&#%4%U*+,&#+%#&)48%#*R-0*0#*#2%=(4)*-)+*+%#+,&#&,4,&#+*#no#
Bff#F=-%.#=,02*-*+,&#*,&#+%#,(8-*&#-%7)l%&#+,#]-*&)4.#*4I0#+%#)>+)=*-%0#*#>%=%&&)+*+%#+%#
U*4)+*PQ,#%#*+%'(*PQ,#+,#0I8,+,#+%#*>M4)&%#7-*>(4,0I8-)=*#2*-*#%&8*#=,>+)PQ,#%&2%=\R=*?
Tabela 1.  !"#$%&'()*+,!(-,(.+-$/(-,!(, 0,1223,#+,4-$(!+,!+,5'/"
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Figura 1. 6%-$/%78%)*+,9/(#8:+.;$/%'(,#+-,<"/&-,52,=,>?@,",52,=,>?AB
Figura 2. 6%-$/%78%)*+,9/(#8:+.;$/%'(,#+-,<"/&-,52,=,>?C,",52,=,>?DB
Figura 3. 6%-$/%78%)*+,9/(#8:+.;$/%'(,#+-,<"/&-,52,=,>?E,",52,=,>?FB
Figura 4. 6%-$/%78%)*+,9/(#8:+.;$/%'(,#+-,<"/&-,52,=,>?G,",52,=,>?HB
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 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,
Figura 5. 6%-$/%78%)*+,9/(#8:+.;$/%'(,#+-,<"/&-,52,=,>@?,",52,=,>@@B
Figura 6. 6%-$/%78%)*+,!(,!"#-%!(!",!",<(/$I'8:(,JK9,.LMN,#+-,<"/&-,!(, 0,1223,5'/"B
Tabela 2. 1"-8:$(!+-,!",9/(#8:+."$/%(,!",(.+-$/(-,(O(:%(!(-,".,$/%<:%'($(B
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 !"#$%4%'%!()*+,$%-"!(.*/01#"+2!%2/0%5+, $",!(#$,%
!*#$"(!#+3/,6%5+, $",7/%5/,%,/*/,%5/%!2"$%
INFLUENCIADA PELO TIPO DE DISPERSANTE
MATERIAL E MÉTODOS
# H,)#-%*4)O*+,#8%&8%#+%#+)&2%-&Q,#=,0#!!#2%-R&#+%#&,4,&#+*#no#Bff.#>,#/&8*+,#+,#
F=-%.# &%4%=),>*>+,N&%#,#5,-)O,>8%#F#%#(0#+,&#5,-)O,>8%&#+)*7>Z&8)=,&# &(1&(2%-R=)*)&#+%#
=*+*# 2%-R4?# f,0# %&8%&#0*8%-)*)&# E,)# -%*4)O*+,# %S2%-)0%>8,# +%# +)&2%-&Q,# %0# 4*1,-*8Z-),.#
=,0#+(*&#-%2%8)Pl%&.#&%>+,#*&&)0#,#+%4)>%*0%>8,#=,>&8)8(\+,#+%`#,>O%#2%-R&#+%#&,4,.#+,)&#
5,-)O,>8%&# F#%#5,-)O,>8%#&(1&(2%-R=)*4"#%#8-[&#+)&2%-&*>8%&#'(\0)=,&# 5)+-ZS)+,#+%#&Z+),.#
5%S*0%8*E,&E*8,#+%#&Z+),.#5%S*0%8*E,&E*8,#i#5)+-ZS)+,#+%#&Z+),".#0*>8%>+,N&%#*#=,>=%>8-
-*PQ,#+,&#+)&2%-&*>8%&#=,>E,-0%#/01-*2*# !WWq"?
# F#*>*4)&%#7-*>(4,0I8-)=*#E,)#E%)8*#+*#&%7()>8%#E,-0*`#!_#7-*0*&#+%#LH6F#+%#=*+*#
*0,&8-*#E,-*0#=,4,=*+*&#%0#E-*&=,&#+%#U)+-,.#,>+%#&%#*+)=),>,(#K_#04#+*#&,4(PQ,#+)&2%--
&*>8%.#=,>E,-0%#,&# 8-*8*0%>8,&?#$*-*#,#5)+-ZS)+,#+%#&Z+),.#,#5%S*0%8*E,&E*8,#+%#&Z+),#%#
*#0)&8(-*#+*&#+(*&#&,4(Pl%&#E,-*0#&%7()+,&#,#2-,=%+)0%>8,#+%#f*0*-7,#%8#*4?# A__W"?#j#
U,4(0%#%>8Q,#E,)#=,024%8*+,#=,0#!K_#04#+%#M7(*#+%&8)4*+*#%#*#*0,&8-*#E,)#=,4,=*+*#%0#*7)-
8*+,-#-%=)2-,=)=*>8%.#2*-*#*7)8*PQ,#4%>8*#2,-#!Y#5,-*&.#*#!A_#-20?#F2Z&#,#8%-0)>,#+,#8%02,#
+%#+)&2%-&Q,.#*&#*0,&8-*&#E,-*0#2*&&*+*&#%0#2%>%)-*#+%#_._KD#00.#2*-*#&%2*-*-#*#*-%)*.#'(%#
E,)#=,4%8*+*#%#4%U*+*#*#&%=*-#%0#%&8(E*#*#!_Krf?#F&#E-*Pl%&#&)48%#%#*-7)4*#E,-*0#=,4%8*+*&#%0#
2-,U%8*&#+%#K__#04?#j#U,4(0%#E,)#=,024%8*+,#*8I#*#0*-=*.#*#&(&2%>&Q,#E,)#5,0,7%>%)O*+*#
%#)0%+)*8*0%>8%#*2Z&#E,)#2)2%8*+*#*4)'(,8*#2*-*#+%8%-0)>*-#,#&)48%#i#*-7)4*# B()O.#A__K"?#F#
&(&2%>&Q,#%>8Q,#E,)#+%)S*+*#%0#+%&=*>&,.#2,-#8%02,#=*4=(4*+,#&%7(>+,#*#9%)#+%#68,t%&.#%.#
*2Z&#,#8%02,#+%#&%+)0%>8*PQ,.#2)2%8,(N&%#,(8-*#*4)'(,8*#2*-*#+%8%-0)>*-#*#E-*PQ,#*-7)4*?#F&#
*0,&8-*&#+*&#E-*Pl%&#&)48%#i#*-7)4*#%#*-7)4*#E,-*0#4%U*+*&#2*-*#&%=*-#%0#%&8(E*#*#!_Krf.#*2Z&#
,#'(%#E,-*0#2%&*+*&#*&#*0,&8-*&#&%=*&#%0#1*4*>P*#*>*4\8)=*#%#E%)8,&#,&#=M4=(4,&#=,>E,-0%#
B()O# A__K"?
RESULTADOS E DISCUSSÃO
# a%&8%#8-*1*45,#I#*2-%&%>8*+,#,#U*4,-#0I+),#+*&#E-*Pl%&#7-*>(4,0I8-)=*&#%#+)&=(8)+,#
,#=,02,-8*0%>8,#7%-*4#+%#8,+,&#,&#2%-R&#E-%>8%#*,&#8-*8*0%>8,&.#2,-I0.#&%-M#*2-%&%>8*+,#
*2%>*&#,#-%&(48*+,#+%#8-[&#&,4,&.#=(;*#=*-*=8%-)O*PQ,#'(\0)=*#%>=,>8-*N&%#>*#L*1%4*#D?
# ^%#0,+,# 7%-*4# '(%.# 2*-*# ,&# 2%-R&# +*# no#Bff.# 2*-8)=(4*-0%>8%# *'(%4%&# '(%# 8[0#
*-7)4*# +%# *8)U)+*+%# *48*.# 2b# %4%U*+,#  *=)0*# +%# Y.__"# %# %4%U*+,&# 8%,-%&# +%# =M4=),# %#0*7-
>I&),#8-,=MU%)&.#,#+)&2%-&*>8%#0*)&#%R=)%>8%#E,)#,#5%S*0%8*E,&E*8,#+%#&Z+),.#'(%#-%&(48,(#%0#
0*),-%&#8%,-%&#+%#*-7)4*# H)7(-*&#q.#X.#W.#!_.#!!#%#!A"?#F#0)&8(-*#5%S*0%8*E,&E*8,#+%#&Z+),#i#
5)+-ZS)+,#+%#&Z+),#>Q,#E,)#8Q,#%R=)%>8%.#>Q,#&%#-%=,0%>+*>+,#&%(#(&,?#/&&%#-%&(48*+,#2,+%#
%&8*-#-%4*=),>*+,#*,#E*8,#'(%#%&&%&#&,4,&.#=,0,#;M#8[0#2b#%4%U*+,.#%#=,0#)&&,#;M#*2-%&%>-
8*0#%4%U*+*#2-,2,-PQ,#+%#=*-7*&#>%7*8)U*&.#>Q,#-%'(%-%0#%4%U*PQ,#*+)=),>*4#+,#2b?#F4I0#
+)&&,.#+%U)+,#y&#=,>=%>8-*Pl%&#%4%U*+*&#+%#=M4=),#%#0*7>I&),.#%&8%#+%U%#&%-#=,024%S*+,#
2%4,#E,&E*8,#2-,U%>)%>8%#+,#5%S*0%8*E,&E*8,#2*-*#E*=)4)8*-#*#+)&2%-&Q,?#
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 !"#$%&'()"*+,-'.$'+,"/$"0.,--'12,3()"$"0)++$.,3()"/$"
4).)-5" 4'-6$7,-" 87,9:&'2)-" ;" 4).)-" 4$/'7$&6,+$-"
$7"<)6$&2',.'/,/$"$"=$7,&/,"/$"<$->%'-,
Tabela 3. 2(/('$"/%P()*+,Q8I.%'(,!+-,<"/&-,!",-+:+,!(, 0,1223,#+,4-$(!+,!+,5'/"B
Figura 7. >/+<+/)R"-,!",5/"%(3,S%:$",",5/9%:(,!",T+/%P+#$",5<,J52,=,>?EN,%#U8"#'%(!(-,<+/,!%V"/"#$"-,
!%-<"/-(#$"-,Q8I.%'+-B
Figura 8. >/+<+/)R"-,!",5/"%(3,S%:$",",5/9%:(,!",T+/%P+#$",W$@,J52,=,>?EN,%#U8"#'%(!(-,<+/,!%V"/"#$"-,",
!%-<"/-(#$"-,Q8I.%'+-B
Figura 9. >/+<+/)R"-,!",5/"%(3,S%:$",",5/9%:(,!",T+/%P+#$",5,J52,=,>?FN, %#U8"#'%(!(-,<+/,!%V"/"#$"-,
!%-<"/-(#$"-,Q8I.%'+-B
Figura 10. >/+<+/)R"-,!",5/"%(3,S%:$",",5/9%:(,!",T+/%P+#$",W%,J52,=,>?FN,%#U8"#'%(!(-,<+/,!%V"/"#$"-,
!%-<"/-(#$"-,Q8I.%'+-
63SBCS
Figura 11. >/+<+/)R"-,!",5/"%(3,S%:$",",5/9%:(,!",T+/%P+#$",5<,J52,=,>@@N,%#U8"#'%(!(-,<+/,!%V"/"#$"-,
!%-<"/-(#$"-,Q8I.%'+-B
Figura 12. >/+<+/)R"-,!",5/"%(3,S%:$",",5/9%:(,!",T+/%P+#$",W$,J52,=,>@@N,%#U8"#'%(!(-,<+/,!%V"/"#$"-,
!%-<"/-(#$"-,Q8I.%'+-B
 $,-#,(8-,#4*+,.#,#5)+-ZS)+,#+%#&Z+),.#%0#7%-*4.#=,>+(O)(#*#U*4,-%&#0%>,-%&#+*#E-*PQ,#
*-7)4*#%#0*),-%&#+*&#E-*Pl%&#&)48%#%#*-%)*#>,&#&,4,&#=,0#*-7)4*#+%#*8)U)+*+%#*48*?#a%&8%#=*&,.#
=,0,#,&#&,4,&#*2-%&%>8*0#2-%+,0\>),#+%#0)>%-*)&#+%#=*-7*#2%-0*>%>8%#>*#E-*PQ,#*-7)4*.#>Q,#I#
>%=%&&M-),#*(0%>8*-#,#U*4,-#+%#2b.#=,0#*#&,4(PQ,#+%#a*jb.#2*-*#,18%-#0*)&#=*-7*&#>%7*8)U*&#
%.#*&&)0.#E*U,-%=%-#*#+)&2%-&Q,?#F4I0#+)&&,.#=,0,#%&8%&#&,4,&#8[0#=,>=%>8-*Pl%&#%4%U*+*&#+%#
=M4=),#%#0*7>I&),.#*,#&%#*+)=),>*-#&Z+),#%0#=,>=%>8-*PQ,#0*),-#'(%#*#+,#5%S*0%8*E,&E*8,.#,&#
=M8),>&#=,02%8%0#2%4*#M7(*#+%#5)+-*8*PQ,#%#2,+%#5*U%-#*#=,02-%&&Q,#+*#+(24*#=*0*+*#+)E(&*.#
-%+(O)>+,#*#%&8*1)4)+*+%#+*#+)&2%-&Q,?#$,-8*>8,.#*#1*)S*#%R=)[>=)*#+,#8-*8*0%>8,#=,0#*#0)&8(-*#
+%#+)&2%-&*>8%&#2,+%#%&8*-#8*01I0#-%4*=),>*+*#*#%&8%#E%>T0%>,?
CONCLUSÕES
Conclui-se preliminarmente que:
 F&#2-,2,-Pl%&#+*&#E-*Pl%&#*-7)4*.#&)48%#%#*-%)*#+,&#&,4,&#+*#no#Bff#E,-*0#)>h(%>=)*+*&#
2%4,#8)2,#+%#+)&2%-&*>8%#'(\0)=,.#&%7()>+,#*#,-+%0#+%#%R=)[>=)*#+%#+)&2%-&Q,`#5%S*0*8%E,&E*8,#
k#5%S*0%8*E,&E*8,#i#5)+-ZS)+,#+%#&Z+),#k#5)+-ZS)+,#+%#&Z+),?
 Para os solos da IX RCC, particularmente os que apresentam argila de atividade alta 
>*#E-*PQ,#*-7)4*.#2b#%4%U*+,# kY.__"#%#%4%U*+,&#8%,-%&#+%#=M4=),#%#0*7>I&),#8-,=MU%)&.#,#+)&-
2%-&*>8%#0*)&#)>+)=*+,#I#,#5%S*0%8*E,&E*8,#+%#&Z+),?
$*-*#,&#&,4,&#+*#no#Bff#'(%#*2-%&%>8*0#*-7)4*#+%#*8)U)+*+%#*48*.#2b#0%>,-#'(%#K.K.#=M4=),.#
0*7>I&),#%#*4(0\>),#8-,=MU%)&#%4%U*+,&.#*#0)&8(-*#5)+-ZS)+,#+%#&Z+),#i#5%S*0%8*E,&E*8,#+%#
&Z+),#2,+%#&%-#(&*+*#>*#+)&2%-&Q,?
# /&8%#%&8(+,#+%U%#&%-#*2-,E(>+*+,#=,0#0*),-#>e0%-,#+%#-%2%8)Pl%&#%#*&&,=)*>+,#,&#
-%&(48*+,&#+*#*>M4)&%#7-*>(4,0I8-)=*#*,&#+*&#*>M4)&%&#'(\0)=*&#%#0)>%-*4Z7)=*&#+%&&%&#&,4,&?#
